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(54) ACRYLIC ESTER-BASED RADIATION 
CURABLE COMPOSITIONS 

(71) We, ROHM AND HAAS COMPANY, a corporation organized under 
me laws of die State of Ddawatc, United States of America, of Independence Mall 
Wtsty Philadelphia, Pennsylvania 19105, United States of America, do hereby declare 
the mvenaon for which we pray that a patent may be granted to us, and the method 
5 by which ir is to be performed to be particularly described in and bv the foUowine 
statement: — ^ ^ 

This invention is concerned with radiation curable composidons comptisine 
isobomj* ac^late and photoinitiator, more paracularly radiation curable coating and 
ink compositions, sheets and the use (rf isobomyi acryiate as a reactive diluent: 
10 It is well known in the art to deposit polymerizable liquid coatings on substrates 

and then to dry and cure such coatings by passing them throu^ ovens to crosslink 
die cc^nngs. It is also known in the an to use coatings which are curable by exposure 
to actimc radiation such as ultra-violet ra^ or that from plasma arc radiation sources, 
as well as b y exp osure to high energy ionizing radiation such as electron beam radia- 
tion. These systems have disadvantages in diat either ovens are required or tha^ in 
radiation curable coatings^ oxygen inhibition of the polymerization of the coating may 
occur, or it may be necessary to employ solvents to decrease the viscosity of the 
coaling for application purposes. 

Due to energy and raw material shortages^ increasingiy strict a» pollution 
standards and safety regulations the search is continuing for one hundred percent 20 
- - polymanzable s^tem% i.e;, cnmpositions which have no highly volatile components 
but whidi contain reactive viscosity reducing diluents which become cither me sole 
cured film or part <rf the cured filnt Such types of compositions are known^ for 
example multin mrrional acrj^tes, mcthacrylatcs and itaconates of pentaerythritol, 
25 dipentaerythritol and polypcntaerythritols and others disclosed in U.S. Pat. Nos. 25 
3,55U35; 3^5U4«; 3,551311; 3^52,986; 3,558387 and 3,661,614, 

Two U.S.. patents which disclose radiation cure of monofunctional acryhtes are 
U.S. Pat No. 3»783,0O6, whicb describes a wide number of acryiate monomers for 
use as dilnaa in polymer syrups which are cured on metal containers via electron 
30 beam radiaoon and U.S. Pa No. 3,772,062, which also describes die use of various 30 
diluents m the curable coatings. 

W e have now found that isob(miyl acryiate may be used in radiation curable 
conq )ositiops» sudi aa coating compositions, as a reactive diluent in 100% curable 
systona (Le omtaining only isobomyi acryiate, photoinitiator aiul optionally at least 
•^5 one other radiation polymerisable con^joncnt) and may confer on such comfwsitions a 35 
desirable bal a nc e of properties such as volatility^ shrinkage, toxicity and viscosity. 

Isobomyi acryiate is a known compound. One method of preparation is disclosed 
in U.S. PaL Na 3,087,962. 

Low volatility aoylate monomers are available such as trimethylolpropane tri- 
acr^t^ pentaerythritol triacrylate and neopentylglycol dtacrylate; however, these, 40 
unlike isobomyi acrylates, cure to highly crosslinkcd and extremely hard, brirde films. 
Isobomyi acr^^te yields a relatively hard polymer (T,=940C) but unhke die hard 
multifunctional acrylates does nor contribute to increased crosslink doisity. Higher 
alkyl acrylates such as lauryi acrj^ate, isodecyl aaylate and, marginally, 2-ethyIhexyl 
45 acryiate have the desired lower volatility and viscosity but their use alone as a diluent 45 
tends to promote excessive softening. However, in combination with isobomyi acrylare 
one can achieve an excellent degree of latimde of hardness and flexibility and viscosity 
control previously unobtainable with other combinations of acrylates. The pol3nneriza- 
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tion ci isobomyl acryiate is accompanied by low volume shrinkage relative to other 
known reactive diluents thereby aiding and minimizing losses in adhesion and 
flexibility commonly observed in radiation curable sterns. In addition, to these 
improvements, isobornyl aciylate is of relatively low toxicity, compared to many other 
5 ethylenically uDsacurated monomers in common use. 5 

According to the invention there is provided radiation curable compositions 
comprising 

(a) from 1 to 99.9%, preferably from 10 to 98%, by weight of isobomyl acrylate; 

(b) from 0.1 to 25%, preferably from 1 to 15%, by weight of photoinitiator; 

10 (c) from 0 to 80%, by weight of nonradiation polymedsable oligomer, polymer \q 

or mixture thereof and, when employed, pr^eraUy from 5 to 50% by 
weight; 

(d) from 0 to 90% by weight oi pigment and, when enqiloyed, preferably from 
2 to 80% by weight; 

1 5 (e) from 0 to 50% by weight of plasticizer and, when employed, preferably fttan 1 5 

5 to 40% by weight; and 
(f) optionally polymerizable other ethylenically unsaturated monomer, oligomer 
or polymer or mixture thereof, copolymerizable with isobomyl acrylate and 
when employed, preferably from 5 to 95% by weight. 

20 The ethylenically unsaturated monomers, oligomers znd polymers optionally 20 

employed with isobomyl acrylate may be any of the known radiation polymerizable 
coaxing materials. We have found that isobomyl acrylate is compatible widi material 
such as acrylate pendant polymers^ such as acryiated epoxies, ac^lated oils, acrylated 
uretfaanes, unsaturated polyesters, neopentyl glycol diacrylates; pentaerydiritol tri- 

25 acrylate; tximethylol propane triacryiate; l,^hexane did diacrylate; 2-ethylbcxyl 25 
acrylate; Isodecyl acrylate; hydroxyethyl acrylate; Roskydal 650 polyester (Mobay); 
Actomcr X-70 (an acrylate functional polyester oligomer (Union Carbide)) Epoo^i 
DRH 303.1 and the diacrylate esnr of a bisphenol A epoxy resin (Shell). (Roskydal, 
Mobay, Actomer aiMi Epocryl are Trade Marks). 

30 In additk>n to the use of isobomyl acrylate as a reactive dihieot at low to modesdy 30 

high concentration in coating compositions containing reactive resins, crosslinking 
monomers or other monctfunctional monomers, it also has considerable utility as the 
major if not the sole pol3pietizable component of a radiation curable coating com- 
position. While ver^r low viscosity may aid in some of ±ese applications, e.g., for ease 

35 of surface penetration and binding to materials such as wood, leadier, paper and 35 
cement it may be desirable to add up to 80% by wei^t of a non-radiation reactive 
polymier, oligomer or mixture tliereof of certain higher viscosity resins strictly for 
theological control, Le., as "thickeners". The resins do not necessarily have to be 
reactive in this capacity. Where die hardness of polymerized isobomyl acrylate is not 

40 required or desired» low viscosity systems of less hardness may be prepared by 40 
judicious addition of softer, low viscosity polymers. Examples of diese resins include 
pciywen of lower alkyl acrylates and meihatxylates wherein die alkj^ has from 1 — ^5 
carbon atoms such as mediyl, ethyl, propyl, butyl and pentyL 

U desired, isobomyl acrylate can be made into soft, flexible films by the use of 

45 iner^ nonvobtile plastidzen in the range of from 5 to 50% by wd^ Plastidzers 45 
whidi can be employed include phthalate escen such as d&utyl, dioctyl, di*2-ethyl* 
hex94» butyibenzyi diisodecyl esters, Santidzer 262 (Monsanto) and adipate esters 
sudi as dioc^ (Santidzer is a Trade Mark); phosphates such as tributoxyediyl, tri- 
butyl and tricresyl; phthalyl giycolates such as butyl phdialyl butyl giyoolate; and 

50 sulfonamides such as N-eAyi-o^p-toluenesulf amide; also induded are castor ofl and 50 
its detivative& and polymeric types such as those disdosed in the Rohm and Haas 
Gon^any booklet ''Par^kx and M<uioplex Plastidzers— summary of physical perform- 
ance properties" published May 1968. (Paraplex and Monoplex axe Trade Marks). 
The acrylate based photocurable monomers, polymen and oligomers are generally 

55 preferred because <rf hi^ier cure speed* 55 
The ediyienically unsaturated portion of the composition other dian isobornyl 
acrylate may comprise 0—98.9% by weight of the con^osinon of one or more acrylate 
monomers or oligomers or polymers thereof; preferably at least one moxuuner (or an 
oligomer or polymer derived from said monomer) of the foimula: 
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wherein R is hydrogen or methvl and R' i« (C _r i-iu^i — 

such as methyl, ethyl, propyliLiroDvL P«i«"Wy (C.-Q,)alkyl, 

dodecyl and oiudecyl, eS£ mSit^^' 2-eth^l, decyl, isod^J 

cycloalkyi, for exaipiricK 

=ycloh«yl, trimciyl cycSS?^c;do^°^,J " ^ "V''*^ «onis such ^as 

sumted aryl or subsri Jed cSlgf'SS 51 ^El ""^ dicydopentenyl, su£ 
hydroxy, or R' is y^wu^yj wnerem the subsatuent is alkyl, bate and/or 

et;S:i; p4!L^Stbu^^ \^ ' carbon atoms s«ch as n«hylene. 

defined al^^orRSorRMr' * " * '^^'^ 2 to 25 «d STm 

-Lii» — CO— o-XrJ 

V /. (in) 

wheian R*. R' and z are as described above 

^^^^io^^^'S'J^^JS^.'^ ^ » dris invention 

acrylate, octadecyl actyht^^^ffiirf^L^'?^'*^ thioactyiate, dodecyl 
ates, such as eiyfcoft ^l^^^ ^ hydrorybutyl aaykte; diacrX 

glyart da^kS SSS^dSS^.i^i'SS^'li^ polypropylene 
so^ as trioetbylol propane triamSjS SmiiSS '^WlMej niacrylates 
«*A «» pentaerythxilwl tetia^Sir P«»=«y«'»«M» tnaaylaa or tetraacrjrlates 

conlpis^'t^tStSL'^hSJiJl*" t«fo« -posing the 

15% by weight of Se toti V,^^- «»mpwmon and prefeiil/ from 1 to 

empbyi incSe seU^ S^oSTdS^vS^Kf'for^r^ ph^initiators 
ethers such, as benzoin aedivl "^5^' V*' «»™pie» benzoin alkW 

desyl bromide »k1 de^ SSe. &lSunt'&SS«^?' •'^ ""^^ 
compounds* potycUoriated-ar<5iS^sS«^**^^?' *^°~i™*^^^ " 
and amines oT minuM * combujadoa of organic rarbonvls 

U^. ftrN?3^SS3 T^^Jt ««o»phenone photoinitiatoB mdi^oi Z 
dosed a U.S. Pk hfa 3,^.^^^°°» carbonyls and amines Tdi 

comi^^Tt tSt i SS^l5^? which ,p^^, . 

exposure, lo radiatmn^ substraie and cunng or diying die coniag V 

5000 A ^SdS, soSSIrS Sw^*^^."?^ 2 ^ 1800 to 
mcfaide eleetioft beunt. carbMM!?™^™ „^ ^ SumWe souces of radiation 
violet Ibbt emittS^SS 2^ fluorescent lamps with ultra. 

eminBr. and comhinadS thS ^* ^ acceletaioi^ gamma ndiadoo 

floor tiles, giasL toadTMrS^Jn?^^.!"??^ P^*««=s, texules, paper, 
the prepa^aSTof iSopfflriSkdeSSS^,^ compodtions are also us5ul hi 
a Pbotopolymettobte Sa rfTSm^!SS°' * ^'^'^ *«P<«d t»>««« 
dyisniffrS^ pSaL iSn^^**i**=^^^ various 
ob.ainc«ra«5^S^ '^'^""^ 

^^^z^^T^t^^^t^ is used as an 

used, men ttelaSon ^^(S^S^ S"""^* ''^ ^» " 

of the lamina must be caoaSS »!S.!r?™* 8*°™* radiation at least one 

tioa -spectivelyr^?n"Ci."*nSSfiacS:'S ^ 
mauae polymer coated Cellophane to pdylner coated CfeUopEne filnu^ treated poly^ 
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ethylene to treated polyethylene 51ms, Mylar polyester film to a metal substrate such 
as copper and the like, opaque oriented polypropylene to aluminum or polymer coated 
Celtophane to polypropylene. (Mylar is a Registered Trade Mark). 
5 Jlw photopoljmerizable compositions of the present invention may be utilized for 

reetal coanngs such as m cod coating and in metal decorating. For e^nple, in meS 
decoraung isobomyl acrylate is useful in formulating pigmented base^lWiSs S 
clear overprint varnishes Glass and plastics may all) bfcoated ^tS Sa^S S 
convenaonally apphed by dip coatings direct Ld reverse roU^TspSy pSiMd 

10 rTi ^« P°^y«t« and vinyl mms; pdymef^Sttd 

10 Celbph^e; glass, treated and untreaad polyethylene, for e«Se to S forSJ of 

^5Sl.?^**'l^"^i'^W^ is'a Revered Trade iSSk) eIS^S Sf 
m^«*ich may be coated mdude sized and unsized tin plate, tin free sSl and 
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Viscosity—. 

^here reported io centipoise (cps.X viscosities were detamined with a BrookfieU 
60 Viscometer at room tea^erature. "Paint Testing IVlanual", Gardener and Sword, 12th 
edition, 1962, p. 178. 

Where reported in eentistokes, viscosities were determined with Gardner Bubble 
Standards. "Paint Testing Manual-, Gardener and Sword, 12tii edition, 1962, p. 172. 
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^.J^ compositions may be pigmented widi organic or inorganic pigments, for 
example molybdatc orange, titanium white, chrome yellow. phthi^yaSne Mue aLd 
carbon bbck, as weU as colored with dyes. Stock which may hi printedtodudS paS? 
day coat^paper and bozboard. In addition, the compositions J the7r«Sl MvSSS 
tteannent of textiles, bodi natural and syndietic. for example, in 
^clK for texnle prmting inks or for spedalized treatments of fabrics toToduce 
wattr repellency, ml aid stam resistance, crease resistance and the like. A general ink 
fonnulaowwuki be the vehicle of die composition of 1-99.8% bv weight SSr^yl 
acrylate, 0-98.8% by weight of an ed:yl<^caUy unsamratcd m6nomS ohg^r or 
polymer or mmure thereof, 0.1-25% by weight of photoinitiatDr and 0.1-90% by 
weight rf pgmem based <mi die total vehicle ink composition. 

Photopolymerizable elements of tiiis invention comprise a support, for ezamole. 
a sneet or plate, havmg superimposed dwieoo a 1^ of ±e above described nhow^ 
polymenzabte composmons. Suitable base or support materials indude metals, for 
exampl^ sied and aluminum plates, sheets and foils. Also films or plates competed of 
in r»°<»»«^Ja ^tl»«ic resins or 

S.K?*'? TI^ I^'sraer^ for example, vinyl diloride polymers; vinylidene <Soride 
potmen; vmyhdene chlonde copolymers widi either vinyl dUoride^ vinyl acetate or 
acryiomttflej and vmyi chlonde copolymers with viayi acetate or aciylonitrilc; linear 
condensation pollers such as polyesters, for example, polyediylene, terephthalaie: 
and polyuudes. Fillers or reinforcii^ agents can be present in the syndietic resin or 
pplyiner bases. In addition, highly reflective bases may be treated to absorb ultra- 35 
violet hght or a hght absorptive layer can be transposed between die base and phom- 
poijmenzaole layer. *^ 

^ouqiolynierBable dements can be made by e:q>osing » ultra-violet lidit 
sdected portions of dw photopolymerizable layer diereof until addition polvmetizanon 
u completed to die desired depdi in die eq)osed portions. The unaqKJsed 'portions of 
are dien removed, for exanq>le, by use of solvents which dissolve die 
monomer or prcpolymer but not the polymer. 

•»ftft ^ sated abov?, any suitable source of actinic energy may be used, for example a 
^ walt/^ieal men, medium pressure, mercury arc source. Facrora varying die rate at 
45 yOudi * photopolymerizable composition will dry indude the spedfic ^ledients in 
the con^sitKm, concentration of die photoiaitiators, duckness of the material, nature 
and miBBi^of the radiation source and its distance from die material, die presence 
or absence of oxygen and the ambient te mp er a t u re. 

compositions of the present invention are generally employed as films havine 
50 a thickness of from 0.1 to 30 mils, and preferably from 02 » 10 mDs. 

One embodiment of die invention provides sheett prepared from the radiation 
curable compoanons. The sheets may have a thickness of from 30 to 1000 mils. 

Some preferred embodiments of die invention will now be mote particularly 
described m and by die foUowing Examples, in which all parts and percenoges are by 
53 weight unless odierwise stated. Example 8 is a cwi^aiative Example. 

The following is a list of dthcr bow various tests were conducted or a reference 
to where dw tests are described: 
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Tukon Hardness — 

"Paint Testing Manual", Gardner and Sword, 12th edition, 1962, p. 135. 

Pencil Hardness Test — 

'Taint Testing Manual, 12th edition, Gardener and Sword, 12th edidon, 1962, 
p, 147. 

Gardner Impact Test — 

"Paint Testing Manual", Gardner and Sword, 12di edition, 1962,. p. 147. 

Mar Resistance Test— 

Mar resistance was determined by lightly scratching the coating surface with the 
back of a fingernail (a commonly accepted praaice in the coating industry). 

Cross-cut Adhesion Test — 

"Paint Testing Manual", Gardner and Sword, 12di edidon, 1962, p. 160. 

Water Immersion Test (150**F.)— 

The water immersion test at 150^P. for 30 minutes simulates pasturization of a 
beer can coating and measures a coatings resistance to blushing, blistering and/or loss 
of adhesi<HL 

EXAMPLE 1 

Composition of Isobomyi acrylate, Pentaerythritol tiiacrylate and 
2-Etbylbacylacrylate 

The four 100% polymenzable dear protective liquid coatings of the compositions 
disclosed in Table I (infra) are prepared by admixing the components in the order 
given in conventional equipment undl clear and homogeneous. The coatings are then 
applied to alirniimim test panels (Alodine 1200S) by drawdown tx> yield films (tf 1.5 mil 
thickness axxl, finally cured to a dry, tack free state by passage at 7.5 feet per minute 
under two 200 watt/lineal inch Kanovia tn^rf«im pressure nsercury arc lamps mounted 
in parabolic reflectors. (Hanovia is a Registered Trade Mark). The cured fihns are 
evaluated for Tukon indentation hardness, pencil hardness and impaa strength. The 
findings evidence xbt improved balance of coating viscosity, film hardness and film 
toughness that is achieved employing isobomyi acrylate. 

TABLE I 



Coating Composition 
(parts by wei^t) 

Pentaeryduxtol triacrylate (PETA) 
2-EdiyDiezyi acrylate (EHA) 
Isobomyi acrylate (IBOA) 
Benzoin ethyl ether (BEE) 
System Properties 
Liquid viscosity (cendpoise) 
Cured Fiha Tukon Hardness 
Pencil Hardness 
Direct Impact (ia.-Ib.) 

EXAMPLE 2 
Metal Coating <^ Isobomyi acrylate, Pentaerythntol 
cdacrylate aid Aaomer X-80 
A 100% polymerizable liquid coating useful as a protective coating for metal is 
prepared by mixing until clear and homogeneous, Aaomer X-SO (Actomct is a Trade 
Mark), a high viscosity acrylate functional resin (Union Carbide) with isobomyi 
acrylate, pentaerythritol triacrylate (crosslinker) and benzophcnone/mcdiyl diethanol- 
amine (phomsensidzer system) in the proportions given below: 



Coating Composition 

Actbmer X-80 
Isobomyi acrylate 
Pentaerythritol triacrylate 
Benzophenooe 
Metbi^ diethanolamioe 



Parts by Weight 

40 
40 
20 

2 

3 
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30 



A(Contrd) 


B (Control) 


C 


D 




100 


25 


20 


15 




0 


75 


60 


45 
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0 


20 


40 


35 
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3 


3 


3 




860 
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4 


4 
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4H 


SB 


HB 
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40 


<2 
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10 


13 
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«,«.i?if (viscosity-.350 centistokes) was appUed to aluminum r«f 

SLhI^^" m tapk 1. The cured coadng (peadl 2fin t«I 

EXAMPLE 3 

Coating Composition p^^ Weight 

Epocryi DRH.303.1 ^ 
Isobomyl acrylate 

Diethoxyacetophenone 2 
^^^^ * viscosity of about 350 centistokes and is annli«4 m 

M^W described m E:campk 1. The cured coating (pencil hardnos 

EXAMPLE 4 
Comparison rf Isobomyl acxylate with Styrene azid 
... ^ . ^ . Isobomyl methacrylate 

ufr^^Ji^r.^^^ ^ * monomer for 100% polymerizable 

unsaturated polyester coatings conventionafly employing styrene dfluent iV^ord^ bv 

«thacrvlate to demonstrate the cure speed advantan rf dxe owferrS 
if"^- Tie coating were cast to yield IJ iSfilms oa tJ« pSS 

and cured as described in Example 1. uaanum resc panas 



Coating Composidon 
(parts by weight) 

Roskydal-6SO 
Styrose 

Isobomyl acrylate 
Isobomyl 

methacrylate 
Benzomethyl ether 
Cured Film Ptopenies 
Appearance 

Peodl Hardness 
* noc tested 



TABLE 11 



A 


B 


C 


0 


E. 


0 


0 


0 


65 


65 


ICQ 


0 


0 


35 


0 


0 


100 


0 


0 


35 


0 


0 


100 


0 


0 


3 


3 


3 


3 


3 


evapomes 


CUKS 


nocofe 


someeuce 


cures 


NT* 


3H 


liqnid 


heavy mat 


mar&ee 


NT 


NT 


F 



F 

65 
0 
0 

35 
3 

some cure 
heavy nar 
NT 



A 100% 
until dear 



EXAMPLE 5 
Cbmposiiion of Isobomyl aciykte, 2-Ethylhexyl 
acrylate and Actocaer X-80 
olymerizable coadng is prepared by admbdi^ die following ingredients 
'**" The soludon has a visooatty of 340 ceadseokes: 



Coating Camposidoo 
Actomer X-80 
Isobomyl acrylate 
2-Etfaylhexyl acrylate 
Methyl diethanolanune 
Benzophenone 



Pans by Weight 
60 
20 
20 

3 

2 



The li<pad coadng is filmed widi a No. 40 wire wound tod oa a piece of com- 
mercial vmyi asbestos typt flooring die and cured as described in Example 1 to aSord 
a glossy, lesdieni; mar resistant and adherent protecttre finish on die die. 
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A 


fi 


C 


D 




100 


20 


20 


20 
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80 
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0 


10 
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80 


0 
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80 
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5 
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IS 
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240 


3700 


960 
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H 


2H 
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EXAMPLE 6 
Isobomyl acrylate with Nonradiation Reactive Polymen 
The compositions of Table III are prepared by admixing the components in con- 
ventional equipment until clear and homogeneous. The wet coadngs are applied with 
a No. 4 wire wound rod to aluminum test panels (0.25 mil fOm diickaess) and cured 
S as described in Example 1. 

TABLE III 

Coating Composition 
(parts by weight) 
Isobomyl acrylate 
Isobutyl methacrylate polymer 

10 (Mw 80,000; Tg 50«>C) 

Methyl methacrylate 70/Etfayl acrylate 30 c 

(Mw=90,000; Tg 60«C) 
Mediyl methacrylate 55/Ediyl acrylate 45 copolymer 

(Mw= 70,000; Tg 35«C) 
15 Benzoinediyi ether 

System Properties 
Liquid viscosity (cendpoise) 
Cured Fifan Pencil Hardness 

EXAMPLE 7 

20 Coating of Concrete and Wood 20 

Composition A of Example 6 is applied by wiping a layer on a concrete test 
slab and a wood test slab. Ilie slabs were then cured by the procedure as described 
m Example I to yield water repellent protective hard finishes on bodi substrates. 

EXAMPLE 8 

25 Rates of Volatilizatiia 25 

The volatiltty characteristics of isobomyl acrylate is compared with other diluent 
monraoers* Seven (7) cm. diameter circles of Whacmaa No. 1 filttr paper is saturated 
with monomer (os. l— L3 gm.) and weight loss is monitor^ as a function of time, the 
specimens being placed in a laboratory hood of modest air velocity. (Whatman" is a' 

30 Registered Trade Mark). Weight loss venus time is linear dirough at least 80% loss of 30 
the samples. The resulting raos of weight loss, expressed in milligtams per minutes 
from the specified san^les are given below. 

Rate of Volatilizanon 
Monomer (mg./fflin.) 

35 Styreae- 19 35 

Bu^ acrjiate 17 
Cydohexyi aciylace 1.9 
2-Ethylhexyl acrylate 0.5 
Isobomyl aan^te 025 

40 Isodecyi acrylaae 0.1 40 

EXAMPLE 9 
sobomyl acrylate Compositio 

(parts by weight) 

45 Isobomyl acrylate 

Sanudzer 262^ 

2,2-Diethoxyacetophenone 

Cured Film Properties 

Knoop Hardness 
50 MaiKbel Flexibility (diameter passed, in.) 

^Sandcizer 262 is a monomeric phthalate type plasdctzer (Monsanto) of undisclosed 
composidon having a molecular weight k 396J 
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WHAT WE CLAIM IS: — 

1. A radiation curable composition comprising 

(a) from 1 to 99.9% by weig^it of isobomyl acrylate; 

(b) from 0.1 to 25% by weight of a piiocoimtiator; 

S (c) 0 to 80% by weight of nonradiation polymexizable oligomer, polymer or 5 

mixmre thereof; 

(d) from 0 to 90% by wei^t of pigment; 

(e) _ from 0 to 50% by weight of plastidzcr; and 

(f) optionally radiation polymerizable other ethylenicaily unsaturated monomcf) 

10 oligomer or polymer or mixture thereof copolyn^rizable with isobomyl 10 

acrylate, 

2. A composition as claimed in Qaim 1 comprising: 

(a) from 10 to 98 % by weight of isobomyl aoylate; and 

(b) from 1 to 1S% by wei^t of photoinitiator. 

15 3. A composition as chimed in cbdm 1 or 2 which is in the form of a 100% 15 

radiation polymerizable composition whidi contains only components (a) and (b) and 
optionally component (f). 

4. A composidoo as claimed in any preceding claim wherein the photoinitiator 
comprises an acyloin or derivative thereof; desyL halide» desyl amine, benzophenone 

20 derivative^ acetopbenooe compound, polychlorinated compound, a combination of 20 

organic carbonyi and amine or mixture thereof. 

5. A composition as claimed in any preceding claim containing from 5 to 95% 
by weight of r^liation polymerizable other ethyleni<^y unsaturated monomer, oligomer 
or polymer or mixmre diereof copolymerizabte widi isobomyl zcjbxt. 

25 6. A composition as claimed in any of Gaims 1, 2 or 4 containing from 5 to 50% 23 

by weight of nonradsadon polymerizable. oligomer, polymer or mixture thereof. 

7. A composition as claimed in any of QaiiDS 1, 2 or 4 containing bom 2 to 
80% by wei^c of pigment. 

8. A compositioo as claimed in any of CSalms 1, 2 m 4 containing from 5 to 40% 

30 by wei0ix of plastidzer. 30 

9. A composition as claimed in Claim 1 substantially as described in any of the 
foregoing Examples 1—7 and 9. 

10. A method cf coating whidi comprises applying a composition according to 
any of Claims 1 to 9 to a substrate and curing or drying the coating by exposure to 

35 radiaticML 3S 

11. A metiKxl as ^<aitn#^ Iq nafm 10 wherein die coating is dried or cured by 
electron beam* 

12. A method as claimed in Qaim 10 wherein the coating is dried or cured by 
actinic lightr 

40 13. A substrate having thereon a radiation cured composition according to any of 40 

Claims 1—9. 

14. A substrate as ch ir^ d in Oft« m 13 wherein the cured conqiosition is nom 0.1 
to 30 mfls thick. - . . 

15. A substraie as daimfd in Qaim 13 wherein the cured conposition is from 0.2 
45 to 10 Thick, 

16. A sheet pcqured from a radiation cured composition according m axiy of 
Qaams 1—9. 

17. A sheet as clatmed in f^a^ 16 having a thickness of 30 to 1000 mils. 
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